The one-pot and regioselective synthesis of a novel series of 3-aryl(heteroaryl)-5-trifluoromethyl-5-hydroxy-4,5-dihydro-1H-pyrazolyl-1-carbohydrazides and bis-(3-aryl-5-trifluoromethyl-5-hydroxy-4,5-dihydro-1H-pyrazol-1-yl)methanones from the cyclocondensation reactions of 4-alkoxy-4-aryl(heteroaryl)-1,1,1-trifluoroalk-3-en-2-ones, where aryl substituents are H, Me, Ph, 4-OMePh, 4-ClPh, 4-BrPh, 4,4'-biphenyl and heteroaryl are 2-thienyl and 2-furyl, with carbohydrazide is reported.
Introduction
The pyrazole ring is present in a wide variety of biologically active compounds. 1 Many pyrazole derivatives are known to exhibit a wide range of medicinal properties such as anti-inflammatory, hypoglycemic, analgesic, anti-pyretic, anti-bacterial, sedative-hypnotic and anticoagulant activity. [2] [3] [4] [5] Recently, some arylpyrazoles were reported to have non-nucleoside HIV-1 reverse transcriptase inhibitory activity 6 and carboxylate/carbohydrazide derivatives suppress A549 lung cancer cell growth. [7] [8] [9] Figure 1 shows some pyrazole derivatives with hypoglycemic activity (I,
II) and agents against A549 lung cell cancer (III, IV).
Usually, bis-pyrazoles and hydrazino-pyrazoles can be prepared from the reactions of hydrazines and 1,3-dicarbonyl fragments under severe synthetic conditions or a multi-step sequence is required. Also the formation of isomeric compounds is observed in some cases. 1 On the other hand, several pyrazoles analogues were synthesized by derivatising the pyrazoles. For sample, the majority of the bis-1H-pyrazoles were prepared either by alkylation or acylation of that the introduction of a trifluoromethyl group into heterocyclic compounds may have a significant influence on their biological and physical properties. Thus, in the continuation of our works, we report here a practical and regioselective methodology for the preparation of a series of 3-aryl(heteroaryl)-5-trifluoromethyl-5-hydroxy-4,5-dihydro-1H-pyrazolyl-1-carbohydrazides (2) and bis-(3-aryl-5-trifluoromethyl-5-hydroxy-4,5-dihydro-1H-pyrazol-1-yl)methanones (3) from the reaction of 4-alkoxy-4-aryl(heteroaryl)-1,1,1-trifluoroalk-3-en-2-ones (1) and carbohydrazide, in one-pot method (Scheme 1) .
Results and Discussion
Since the 1970s, according to previous publications, 13, [19] [20] research groups have reported the systematic synthesis of 4-alkoxy-4-aryl(heteroaryl)-1,1,1-trifluoroalk-3-en-2-ones (1) from the trifluoroacetylation reaction of the respective enolethers (1a-b) or acetals (1c-i) with trifluoracetic anhydride. In particular, the synthetic potential of β-alkoxyvinyl trifluoromethyl ketones to obtain a series of novel trifluoromethylated pyrazoles has recently been explored and their biological evaluation reported by us. 10, 13, [21] [22] [23] The reactions of 4-alkoxy-4-aryl(heteroaryl)-1,1,1-trifluoro-3-alken-2-ones (1b-e,1h-i) with carbohydrazide were carried out in 1:1 molar ratio in ethanol, and all reactions were monitored by TLC. The most satisfactory results were obtained when the reactions were performed under mild conditions. Thus, to an ice-cold stirred mixture of carbohydrazide/ethanol, is added dropwise a mixture of the enone (1) and ethanol. After of the end of the slow addition, the mixture is stirred for more four hours at 
Scheme 2
Finally, the compound bis-(5-trifluoromethyl-5-hydroxy-3-phenyl-4,5-dihydro-1H-pyrazol-1-yl)methanone (3c) was subjected to dehydration reactions, using acetic acid /ethanol, 13 at reflux for 4 hours or with sulfuric acid/ethanol 24 at reflux for 4 hours (Scheme 2). In both cases, it was obtained the aromatized pyrazole (5c), but is observed, simultaneous removal of the carbonyl function. Due to the relative difficulty of this elimination, because of the presence of trifluoromethyl and the carbonyl groups at positions 5 and 1 of pyrazole (3), respectively, other synthetic procedure was performed. After a review of the literature and in an attempt to obtain aromatic pyrazoles, we choose thionyl chloride/pyridine 10,25 as the dehydration agent for the compound (3c). Again, was observed the isolation of aromatic pyrazole (5c) with the cleavage of the C(O)-N bonds. 
General procedure for synthesis of 3-aryl(heteroaryl)-5-trifluoromethyl-5-hydroxy-4,5-dihydro-1H-pyrazolyl-1-carbohydrazides (2)
To an ice-cold stirred mixture of carbohydrazide (10 mmol) and ethanol (10 mL) was added dropwise a mixture of 4-alkoxy-4-aryl(heteroaryl)-1,1,1-trifluoro-3-alken-2-ones 1b-e, 1h-i (10 mmol) diluted in ethanol (10 mL). After the end of the slow addition, the mixture was stirred for more 4 hours at 50 º C. The pure compounds 2b-e, 2h-i were obtained by recrystallization from ethanol. 
5-Trifluoromethyl-5-hydroxy-3-methyl-4,5-dihydro-1H-pyrazolyl-1-carbohydrazide (2b

5-Trifluoromethyl-5-hydroxy-3-(4-methoxyphenyl)-4,5-dihydro-1H-pyrazolyl-1-carbohydrazide (2d
